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Abstract 
Changing of business conditions due to globalization, improved technology, transformed demands, needs of customers and etc. 
gives a rise to increase a competition in construction industry. In this context, in order to survive and sustain in the long term,
construction companies should progress in the field of technology and innovation. Thus, innovation approaches such as information 
technology (IT) used in construction is one of the most essential in terms of competitiveness for the construction industry’s success. 
Among IT tools such as designing and structural analyses programs (CAD, Revit, SAP2000), enterprise resource planning (ERP) 
and data management programs; the BIM technologies became a major shift for the construction industry in order to organize the 
reciprocal interdependencies between different stakeholders considering the increasing complexity of construction projects in 
design, bidding, construction and maintenance processes also with additional benefits on change control, decrease in repetition,
energy efficiency, health and safety, risk and quality management. Taken into consideration of the worldwide rising importance of
the BIM technologies, Turkish construction companies should tend towards the BIM use in order to increase their global 
competitiveness and to provide the sustainability of Turkish construction industry’s performance. In this context, the main aim of 
this study is to diagnose Turkish construction industry to develop a clear understanding of the BIM adoption, to investigate 
challenges and benefits of the BIM applications in Turkish construction companies and to provide recommendations for the Turkish
construction industry about the BIM implementation.  
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Thus, focus group discussions were carried out with experts from construction industry and universities in order to reveal the 
importance, challenges and the use level of the BIM in Turkish construction industry.  
Gathered data from focus group discussion were then analyzed with Simple Multi Attribute Rating Technique (SMART) in order 
to identify their significance for Turkish construction industry. The results of the study can be used as the BIM implementation
guidance at strategic and operational levels by Turkish construction companies that will face possible challenges in implementation
of BIM and this constitutes the value of the study. 
1. Introduction 
BIM is a tool for generating and managing building data through the use of CAD and ICT tools. A BIM contains 
spatial information, material properties and allows different actors to exchange and update information. However BIM 
was used mainly as a visualization and organization tool by the stakeholders of AEC industry in the past, today the 
purpose of using BIM has changed and it is utilized as a process to improve the performance through the whole life 
cycle of buildings [1]. Based on these understandings, BIM can be used for a wide range of purposes, e.g., design and 
construction integration, optimization, risk evaluation, cost estimation, scheduling, communication, coordination, 
documentation, value increasing in design, productivity, quality, safety, energy efficiency/sustainability, project 
management, and facilities management, [2, 3, 4, 5]. BIM is globally argued to be a useful tool for reducing the 
construction industry’s fragmentation, improving its efficiency, and lowering the high costs of inadequate 
interoperability. 
2. Necessity of the BIM use for the sustainable performance of the Turkish construction industry 
The construction industry is an important contributor to the growth of any national economy [6] with its close bonds 
with other industries, capacity to trigger other industries, positive impact on employment. It is also one of the leading 
industries in Turkey. Thus, Turkish construction industry needs to assess its success in the long term. In order to 
provide an efficient performance for the Turkish construction industry in the long term, it is crucial for construction 
companies to adopt new management techniques, tools and technologic improvements. In this way construction 
companies can provide sustainable competitive advantage both in national and international markets. Over the past 
decade, BIM technologies were on the rise in the terms of organizing the reciprocal interdependencies between 
different stakeholders in design, bidding, construction and maintenance processes. Ever since these benefits come to 
the governments’ attention, usage of the BIM technologies in more public projects become as a necessity. For instance; 
in the UK, the Government Construction Strategy published in May 2011, states that “...Government will require fully 
collaborative 3D BIM (with all project and asset information, documentation and data being electronic) as a minimum 
by 2016”. This will represent a minimum requirement for Level 2 BIM on centrally-procured public projects from 
April 2016 [7]. Also in the report published by McGraw-Hill in 2010 more than one-third of western European 
construction industry participants (36 %) reported that they started to use BIM technologies by the year 2010 [8]. In 
tandem with the legal obligations about BIM use in construction projects, proficiency level of companies on BIM will 
be vital importance in order to be competitive in international market. On the other hand, analyzing the revenues of 
the “Top 250 contractors of 2015” list of The Engineering News Record (ENR), it is found out that the total revenue 
of 41 Turkish contractors (28.087,6 million $) is considerably lower than the revenue of the chart-topping company 
(38.707,5 million $) [9]. Taking into account of the insufficient revenues of Turkish contractors in international 
markets, it can be stated that BIM will become even more important for Turkish contractors in order to provide 
engineering, procurement and construction services and to increase the number and the size of their international 
projects, as well as their corporate performance so that they can increase their worldwide competitiveness. On the 
other hand, considering the future growth of the Turkish construction industry, significant investments in energy, 
infrastructure, urban regeneration and reinforcement projects (complex and big-scaled projects in which too many 
stakeholders are involved) are regarded as a strategic solution by public authorities towards the assuring sustainable 
performance of construction industry in national market [10].  Thus, any time/money/quality/conflict issues related to 
the lack of interdisciplinary communication and coordination in these projects will create a negative impact on 
companies, industry and even on national economy. In this context, the use of BIM in the Turkish construction industry 
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has emerged as a necessity; so that project members can coordinate with each other early in the project and 
collaboration with owner/design companies during the construction phase can be improved.   
Also in Turkey, the awareness on sustainability, green buildings and energy efficiency are increasing. Legislations 
and laws about energy efficiency have been strictly implemented in Turkish construction industry since 2007 (Energy 
Efficiency Law no. 5627; Regulation of Energy Performance of Building, etc.). By using BIM, many contracts realize 
that BIM contributes to green design in terms of energy and daylight analyses, simulating energy performance of 
projects, reducing carbon footprint of projects, reducing waste, computation of material qualities and LEED 
documentation [11]. 
Turkish construction industry has recently tended to more lean and more integrated solutions in project delivery 
models. With this kind of project delivery model that integrates people, systems, business structures and practices into 
a process that collaboratively harnesses the talents and insights of all participants to optimize project results, to increase 
value to the owner, to reduce waste, and to maximize efficiency through all phases of design and construction [12]; 
BIM can be a useful tool for integrating project team and project process by providing an open technology platform 
for the participants. 
3. Research methodology and data collection 
In the study with the aim of investigating challenges and benefits of BIM applications in Turkish construction 
companies, focus group discussions were carried out with experts from construction companies and universities. The 
focus group as an exploratory technique that involves collecting data through a dynamic and interactive group 
discussion led by a moderator (the researcher) with a group size of 5–10 participants, has long been one of the most 
widely adopted qualitative research methods [13]. However, unlike individual interviews, the focus group provides 
added dimension of the interactions among members by communicating with one another, exchanging ideas and 
comments on each other’s experiences or points of view [14]. Thus, it is claimed that focus groups enable researchers 
to study and understand a particular topic from the perspective of the group participants themselves [15]. The focus 
group discussion which usually lasts between 60 and 90 minutes, is normally audio- and/or video-taped, and then 
transcribed and analyzed [16, 17]. In the study, through the focus group discussions number of six participants who 
have worked with BIM or expertise in BIM were selected. Among the respondents were 1) Industrial representatives: 
a project manager with a 15 years of experience in real estate working in a large-size construction company with an 
architecture background, a large-size construction company owner with an experience of 11 years in real estate with a 
civil engineering background, a civil engineer working in a mid-size construction contracting company that has 2 
years’ experience in BIM use 2) consultancy representatives: a consultant with a 7 years of experience in BIM use 
with an architecture background, a consultant with a 4 years of experience in BIM use with a civil engineering 
background, 3) Academics: a research assistant from civil engineering department whose thesis is relevant with BIM. 
Before starting the group discussion, the moderator introduced the aim of the study, the function of the focus group 
discussion, and the ground rules and confidentiality of the discussion. Firstly, participants were asked 1) to discuss the 
driving forces that leads construction companies to BIM use in Turkey, 2) to identify the obstacles toward adopting 
BIM technologies in Turkish construction industry. After the main discussion, common keywords and phrases were 
identified such that the data could be summarized and categorized, allowing an overall picture of the various ideas 
raised by different participants to emerge.  After then, respondents were asked to review and rate the final contextual 
analyses results in terms of their significant level. Gather data was analyzed with SMART which is a multi-attribute 
decision making approach. 
4. Data analyses 
SMART is a basic ranking technique that uses the simple additive weight method to obtain total values as the 
ranking index by handling data under each criterion [18]. This method conveniently converts importance weights into 
actual numbers. Major advantages of SMART, are that it is simple to use and it actually allows for any type of weight 
assignment techniques [19]. In SMART, weights are derived using direct numerical ratio judgments of the relative 
importance of attributes. Subjects first rank-order the attributes in importance and assign an arbitrary importance to 
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the least important attribute. Then they judge how much more important each of the remaining attributes is in relation 
to the least important and assign weights. Finally, the ratio weights are normalized [20]. According to the SMART 
analyses results, driving forces and the obstacles faced in Turkish industry and their significant level are shown in the 
Table 1 and Table 2. 
Table 1. Significant level of driving forces of Turkish construction industry to adopt BIM. 
A. Characteristic and expectation of the industry 0.3228 
A1. Need for collaboration, coordination, communication and 
interoperability between stakeholders 
0.0630 
A2. Customer demand, contract obligations 0.0639 
A3. Necessity of using BIM as a common language in international 
projects 
0.0568 
A4. Necessity of using BIM as an integrated project delivery system 
requirement in international projects 
0.0576 
A5. Technological competitive advantage 0.0376 
A6. Number of the large scale projects 0.0544 
B. Acquisition of firms 0.3517 
B1.Customer satisfaction 0.1810 
B2. Increase in total profitability 0.1523 
C. Acquisition of projects 0.3255 
C1. Efficient management of the work-site (Reduced number of field 
coordination problems) 
0.0158 
C2. Efficient monitoring and reporting 0.0213 
C3. Efficient project management during the project life-cycle 0.0188 
C4. Fast acting in project revision and changes 0.0161 
C5. Improved budgeting and cost estimating capabilities 0.0208 
C6. Improved ability in prefabrication production 0.0093 
C7. Improved operations, maintenance, facility management 0.0122 
C8. Improved scheduling capabilities 0.0176 
C9. Improved overall project quality and productivity 0.0152 
C10. Labour saving 0.0108 
C11. More accurate construction documents 0.0152 
C12. More efficient design and construction decisions 0.0137 
C13. More faster and accurate project drawing (2D and 3D) 0.0163 
C14. Occupational health and safety  0.0115 
C15. Optimization of supply chain 0.0081 
C16. Reduced number of RFIs (Requests for information) 0.0101 
C17.Reduction in design errors, revisions 0.0172 
C18. Reduced changes during construction 0.0179 
C19. Reduced litigation, claims and conflicts 0.0119 
C20. Reduced project costs 0.0118 
C21. Shorten the duration of the project 0.0108 
C22. Sustainability(energy performance analysis of the project) 0.0136 
C23. Visualization of the project & clash analyses 0.0173 
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       Table 2. Significant level of obstacles faced in Turkish industry that complicate using BIM. 
A. Characteristic of the industry 0.2269 
A1. Inadequate architecture/engineering education in order to achieve 
proficiency in BIM use (academic perspective) 
0.0507 
A2. Lack of standards / legislation about BIM 0.0535 
A3. The business culture of the Turkish construction industry 
(traditional project delivery system) 
0.0497 
A4. Lack of customer demands motivating BIM use 0.0422 
A5. Investors/ contractor / subcontractor’s ignorance about the added 
value of BIM 
0.0538 
B. Acquisition of firms 0.3517 
B1.Customer satisfaction 0.1810 
B2. Increase in total profitability 0.1523 
B3. Lack of encouraging or obligatory contractual clauses about the 
use of BIM 
0.0662 
B4. More efficient design and construction decisions 0.0601 
C. Organizational structure and culture 0.2790 
C1. Lack of efficient leadership in companies to adopt BIM in 
projects 
0.0924 
C2. Planning with BIM would damage current workflows   0.0778 
C3. Duration spent of education and learning time of BIM 0.0799 
D. Resources (Human, information, technology, economic etc.) 0.2546 
D1. Additional costs arising from the BIM use (educational costs) 0.0312 
D2. Difficulty and disadvantages of sharing knowledge between 
stakeholders 
0.0318 
D3. High initial investment cost of the BIM software and hardware 0.0379 
D4. Inadequacy of the company’s financial resources 0.0250 
D5. Integration and possible data losses during data transfer between 
BIM and other software 
0.0280 
D6. Lack of technical support and consulting about BIM 0.0266 
D7. Shortage in qualified workforce in terms of using BIM 0.0330 
D8. Stakeholder/subcontractors’ technological deficiencies (software 
& hardware disabilities) 
0.0365 
5. Conclusions 
According to the SMART analysis, “acquisition of firms” has the highest importance among driving forces of 
Turkish construction industry to adopt BIM and “organizational structure and culture” is the most important obstacles 
faced in Turkish industry that complicate using BIM.  According to the results, it is seen that “customer 
demand/contract obligations” and “need for collaboration, coordination, communication and interoperability between 
stakeholders” are seen as most significant factors related with industrial requirements in order to adopt BIM. Also it 
is ensued that “customer satisfaction” is the most important factor as an acquisition rather than “increasing the total 
profitability” of the firm. Herein it can be suggested that by achieving customer satisfaction, it can be possible to get 
a new offer from the same customer and to sustain the financial performance of the company. The results also show 
that “efficient monitoring and reporting” and “improved budgeting and cost estimating capabilities” are the most 
important factors related with project’s acquisitions by using BIM. Thereafter; “efficient project management during 
the project life-cycle”, “improved scheduling capabilities” and “reduced changes during construction” come as 
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important project’s acquisitions respectively. Taken into consideration that the factors such as cost, profit and duration 
are seen as the core performance measurements [21, 22]; BIM use as a project management tool through the whole 
life cycle of the project would reduce cost and duration by providing efficiency in workflows. According to the results, 
it is seen that “ignorance about the added value of BIM in the industry” and “lack of standards/legislation” are seen 
as most significant obstacles faced in Turkish industry. The results also show that as the most important obstacle 
related with project, “lack of encouraging or obligatory contractual clauses” come forward. It is also indicated that 
“efficient leadership” in the Turkish construction companies about adopting BIM, is seen as an important obstacle in 
the organizational culture of the Turkish construction companies. Finally, “high initial investment cost of the BIM 
software and hardware” and “technological deficiencies of the stakeholders” are indicated as the most significant 
obstacles generating from resources. 
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